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Introduction

XBRL (Extensible Business Reporting Language) is an application of XML (Extensible
Markup Language) intended for use in digital business reporting. Hill (2001, 55) describes XML as: "enabling data on the Web or any large network to be readily swapped between any kind of device...any kind of application, regardless of what programming language the application was originally written in."
1 To accomplish this, XML 'tags' enclose (delimit) each fact or item of data generated. The data item and tag together constitute a string of plain text that can be digitally transmitted. XML tags provide enabled software with context information to aid interpretation of the data, with multiple-nested tags providing additional context. XMLconsistent tags allow a firm to aggregate financial reporting data across its sub-units, even if they use incompatible hardware and software, through the consistent use of like tags for comparable data.
Anticipating the value of XML, the AICPA and major international firms are supporting the efforts of the XBRL.Org, an international consortium of firms, to develop XBRL. This effort includes development of a taxonomy for financial reporting under U.S. generally accepted accounting principles (GAAP). That taxonomy is intended to provide a set of XML-consistent tags that identify various items of financial and nonfinancial information relevant to business decisions. The goal of the developers of XBRL is to tag (in an XML-based framework) every piece of information relevant to business reporting and decision-making. A taxonomy of such tags would provide a stable, semantically consistent system, enabling not only efficient and effective search and reporting of such information, but continuous monitoring and auditing of such information as well.
In addition to the task force that is developing a taxonomy for financial reporting under U.S. GAAP, several others are developing taxonomies for different purposes, such as a taxonomy for management reporting of balanced scorecard information, and a taxonomy to be used with IRS tax filings. Taxonomies also are being developed for financial reporting by governments. The ebXML task force (not affiliated with the XBRL consortium) is developing a taxonomy for tagging information at the transaction (versus account) level. This system is intended ultimately to provide a digital language for continuous monitoring and auditing.
For these benefits to be realized, such taxonomies should capture information reflected in current reporting practices sufficiently well to be adopted by the communities they are intended to serve. Otherwise, the taxonomies are likely to be met with resistance, to be modified and thus lose semantic consistency, or to be disregarded in favor of other (probably customized) solutions.
The goal of this article is to assess how well the year 2000 version of the XBRL taxonomy for financial reporting by commercial and industrial (C&I) firms under U.S. GAAP accommodates current financial reporting practices of public companies. We argue below that this issue is interesting because lack of fit between the taxonomy and firms' preferred reporting practices leads to loss of information and, potentially, to resistance to adoption of the taxonomy.
In the next section of the paper we provide more background on XBRL. Then we discuss the potential for loss of information when applying the XBRL taxonomy to firms' financial reports. This leads to a section that specifies the research issues and describes the research methods. We then discuss the sample and the tagging process in which the taxonomy was applied to sample firms' financial statements. After a section that describes some of the difficulties encountered in tagging, we provide results followed by conclusions.
Background on XBRL
This section provides an overview of extensible business reporting language (XBRL).
XBRL is intended for business reporting, both internal and external to a firm. An initial application will be to publish digital corporate financial statements for external users. According to the XBRL consortium, 2 XBRL enables a dramatic improvement in the processing of financial reports. XBRL documents can be prepared efficiently, exchanged reliably, published easily, analyzed quickly, and retrieved by investors simply.
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Observers predict that XBRL soon will give many firms the technological capability for providing near-continuous financial reporting through the Web or other mediums. 4 Motives for more frequent financial reporting also exist, particularly since the Security and Exchange Commission (SEC) issued Regulation FD in October 2000. Regulation FD (for "fair disclosure") essentially requires that companies deliver material information simultaneously to all audiences (Parish 2000) . It is intended to prevent corporate managers from favoring some analysts over others, or over the public as a whole, at least with respect to material information. While
Regulation FD still requires companies to disseminate material information via press releases, it specifically encourages them also to use the Internet to accomplish broad and rapid dissemination (Baker 2000) .
One observer predicts that "FD should jump-start the move to real-time reporting" (Seligman 2000, 148) . The rationale is that firms can best comply with FD through continuous release of financial data to the public rather than quarterly financial reports supplemented by occasional news releases. In addition, continuous release of financial data arguably should prevent the major stock price declines that often accompany occasional news releases, and that generate lawsuits against managers. XBRL should facilitate real-time financial reporting via the Internet, although we emphasize that XML and XBRL provide agreed-upon methods for exchanging information via any digital medium, not just the Internet.
To implement XBRL requires the XBRL Specification (Hampton and vun Kannon 2001) , the XBRL Schema, an XBRL Taxonomy, and an XBRL Instance document. 5 The specification provides the technical grammatical rules for creating taxonomies and instance documents; the schema defines the core building blocks for building them; a taxonomy defines the tags for things of interest and their interrelationships; and the instance document is the actual business report containing the information of interest embedded in tags defined by the taxonomy plus address information pointing to the definitional documents. We focus here on the XBRL taxonomy.
Accounting software vendors are likely to design XBRL capability into their accounting systems to allow users to cross-reference their accounts to this framework, enabling a more efficient reporting process and a more efficient experience for the users of financial information.
Consider the following example. A firm's Balance Sheet contains the following data item for
1999:
Net Receivables $153
In the electronic file containing the financial statements, XBRL coding represents this information as follows: 6 < ci:currentAssets.receivablesNet numericContext="c1">153 </ci:currentAssets.receivablesNet>
Additional coding specifies the grouping of this element with related elements (i.e. the items belonging to the balance sheet), the other elements in the grouping, the definition of numeric context of the value (eg. the reporting organization, precision, period, unit of reporting, reporting scenario and assumptions), and the reference locations and documents indicated by namespace abbreviations such as "ci". This coding comprises 'meta-data' about the content and context of the data. Net receivables are part of current assets; current assets are part of total assets that, in turn, forms a portion of the balance sheet. Typical XML nesting of tags would require this item to be enclosed by at least four sets of tags to capture this relationship. However, XBRL uses shorthand: the "ci" part of the type tag above points to the external file containing the C&I taxonomy structure, where these relationships are specified. Both the dollar amount and its identifying information are a plain text string not specific to any software application. As represented above, the 'children' of a 'parent' account are located immediately above that account, with the last child being underlined. When dollar amounts are assigned to each account, the amount assigned to a parent should equal the sum of the amounts for its children. This representation of a hierarchy inverts the tree structure view employed by the XBRL taxonomy task force. However, it resembles the presentation of financial statement data and related totals in financial reports, and we use it in subsequent examples.
It is worth noting here that the taxonomy does not represent a 'universal chart of accounts,' since its use is not mandatory. As envisioned, a firm can maintain any internal chart of accounts it wishes. However, firms that want to distribute the data in digital form, and that want the meaning of the data to be understood by XBRL-enabled software, will need to identify each of their accounts with a tag from the relevant taxonomy, or to create a custom tag as discussed subsequently.
As figure 1 indicates, the year 2000 XBRL taxonomy is largely derived from procedures employed by large accounting firms when conducting audits of clients' financial statements. For all these reasons, firms' financial reports that comply with GAAP will not necessarily map perfectly to elements of a taxonomy that also is consistent with GAAP. In figure 1 these differences in 'fit' are represented by the broad, two-headed arrow. The creators of the XBRL taxonomy attempted to close this gap, to some extent, by referring to various issues of Accounting Trends & Techniques for information about firms' actual reporting practices.
The next section discusses how lack of fit between the XBRL taxonomy and firms' preferred reporting practices can affect the quality of financial information in digital financial reports created using XBRL.
Potential for Loss of Information
We begin with a brief coverage of the characteristics of useful information as stated by Examining the nature and purpose of the XBRL taxonomy, it is apparent that the design of the taxonomy potentially affects the quality of information in XBRL-generated reports via some, but not all, of these dimensions. For example, the nature of the taxonomy should not affect the timeliness dimension. 10 Two other characteristics of information unlikely to be affected by the nature of the taxonomy are verifiability and neutrality. In contrast, however, the nature of the taxonomy could affect several other characteristics of information identified by SFAC No. 2 and discussed below, including feedback and predictive value, comparability, and representational faithfulness.
For cost and benefit reasons, similar data items frequently are combined for presentation in financial reports. For example, GAAP allow firms to present a total for 'Accounts Receivable' rather than listing each customer's account individually with its amount. The latter would produce financial reports of excessive length, and would provide competing firms with information that could damage the reporting firm. Thus financial reporting involves aggregation of similar data. Aggregation of accounting data involves loss of detail, but the result may or may not be less useful to an investor. Accountants and managers typically apply knowledge and judgment when aggregating accounting data. This might compensate in some cases for the lost detail (Sunder 1997) . In general, however, aggregation involves loss of information.
The aggregation of data does not cease at the level where individual data items (such as individual receivables) are 'rolled up' into a master or control account total (such as Accounts Receivable). Within limits imposed by GAAP and the Securities Exchange Commission (SEC), firms' managers can decide how far to aggregate control accounts when designing financial statements. For example, a firm might disclose on its balance sheet an amount for 'Property and Plant, Net' (i.e., net of accumulated depreciation), and an amount for 'Equipment, Net.' Or, it could combine the two into an account titled 'Property, Plant and Equipment, Net.' The latter choice provides the user with data that are more aggregated than does the former choice. The level of aggregation desired by managers likely varies with their incentives and with the firms' circumstances.
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Differences between the taxonomy and firms' desired reporting practices, represented by the broad, two-headed arrow in figure 1, potentially cause loss of information. Thus it is desirable for the taxonomy to capture information at the same level of detail provided by the preparing firms, to the extent that is possible. However, the taxonomy must embody one particular collection of control accounts. It is impossible to create a taxonomy that will accommodate the reporting practices of every firm. Firms that desire the same level of disaggregation embodied in the taxonomy (or less) can achieve complete comparability for their data, by using the taxonomy as written. 12 Firms that desire greater dis-aggregation than the taxonomy provides can preserve predictive and feedback value by creating 'custom' tags that extend the taxonomy. 13 Firm-generated custom tags, however, involve a potential loss of comparability across firms.
Consider, for example, a firm's published balance sheet that discloses an account titled In summary, differences exist between the taxonomy and firms' preferred reporting practices. Differences in aggregation of data and accounts are particularly important. If the taxonomy is more aggregated than managers prefer, firms might employ the taxonomy as written, resulting in loss of information. Or, they can accomplish desired dis-aggregation using firm-specific, custom tags. Such tags, however, do not represent agreed-upon concepts. Different firms can devise different custom tags for the same account. This leads to loss of information comparability across firms. If the taxonomy is less aggregated than managers prefer, problems sometimes can be avoided. For example, a firm might present data for a particular 'parent' account while not presenting information at a more dis-aggregated level, i.e., for 'children' of that parent account. Unfortunately, firms' preferred methods of aggregating information for presentation often result in violations of the taxonomy hierarchy. That is, a firm might desire to present an account that is equivalent to the aggregation of children from two or more different parent accounts. This requires a custom tag and, again, leads to loss of information when comparing financial data across firms. These problems are discussed in more detail, and examples are provided, in a subsequent section. First, however, we specify the research issues that we address.
Research Issues and Methods
The primary research question of interest is: "How good is the 'fit' between the 2000 taxonomy and firms' current reporting practices?" We use two variables to address the question. Finally we examine whether the 'fit' between firms' reporting practices and the taxonomy differ with firm size, and with a proxy for Web-based financial reporting practices.
We assume that firms currently using their Web sites to disseminate extensive financial information will be more interested than others in using XBRL for this purpose. SALEi (natural log of 1999 revenues for firm i), WEBi, SAIi, and PROPi.
We turn now to a description of the sample and of the 'tagging' process used to gather the data underlying the variables described above.
The Sample and the Tagging Process
To accomplish the goals of the study we obtained a representative sample of public firms and industries. From the industry groups available at the Fortune website (www.fortune.com) we selected ten that represent a variety of businesses. In order to obtain variance in sample firm size, we selected the largest five and smallest two firms (by revenue ranking) within each industry chosen. From the initial sample of seventy firms we deleted one firm that had initiated Chapter Research assistants compared individual line items from sample firms' financial statements with the taxonomy and assigned a taxonomy tag to each item when possible. Line items that could not easily be mapped to a tag by the research assistants were designated as 'special attention' items. A two-person team consisting of a faculty member and a doctoral student reviewed all special attention items and attempted to assign tags. The approach employed was to identify each special attention item with an existing tag when possible, and to use each tag no more than once per firm. Multiple uses of the same tag arguably results in lost information.
The remaining number of special attention items equals SAIi for each firm i. One of the authors scanned all sample firms' financial statements, and counted the number of line items, LINEi, for each of a firm's three financial statements, as well as total LINEi summed across the three statements. PROPi then was computed for each firm's individual financial statements, and for each firm's three statements combined.
We wish to emphasize that our approach used to compute SAIi somewhat overstates the problems involved in assigning tags to line items for three reasons. First, we used each tag only once although the taxonomy allows multiple uses. Thus we exhausted the available tags and generated SAIs more often than strictly required. However, this permits identifying cases where additional detail might be desired by firms. Second, nearly every section of the taxonomy provides an 'Other' tag that could also be used multiple times for otherwise untaggable data.
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Third, we did not refer to financial statement footnotes to clarify the nature of ambiguous account titles employed by sample firms. Many of the SAIs likely could be assigned to tags using footnote information.
Difficulties encountered in tagging are described and categorized in the next section.
Difficulties Encountered in Tagging
When investigating individual SAIs, it became apparent to us that there are three general categories. We assigned each SAI to one of these categories. First, line items for which a taxonomy tag does not exist, but arguably should, were designated as potential 'new tag' items.
Second, line items that mapped to several taxonomy tags were labeled 'grouped' items. Third, remaining SAIs were classified as 'firm specific.' Generally these consisted of idiosyncratic line items containing firm-or industry-specific detail. Each category of SAI is more thoroughly described in the sub-sections below with accompanying examples drawn from sample firms' major financial statements: BS, IS, and SCF. Then we provide descriptive statistics for the SAIs.
Proposed New Tags
Our comparison of firms' published financial statements with the taxonomy revealed numerous instances where the firms' accounts are more dis-aggregated than the (unmodified) taxonomy permits. In such instances we tried to decide whether the accounts in question represent firm-specific items that do not justify a proposed new tag, or represent new tags that perhaps should be added to the taxonomy. At a general level, it is unclear to us how to judge whether a proposed financial reporting taxonomy provides an 'optimal' level of dis-aggregation.
The admittedly ad hoc procedure we employed was based on frequency of occurrence. 
Firm-Specific Tags
If only one or two sample firms reported a particular account title, we identified that account as 'firm-specific'. It is worth noting that some items we identified as 'firm specific' might actually be industry-specific. 17 We return to this point when examining the distribution of firm-specific SAIs across sample industries. 
Grouped Items
Grouped items represent situations in which sample firms aggregate accounts in a way that does not comply with the parent/child relations embedded in the taxonomy. Often a sample firm will disclose an account that can be mapped to two or more tags (i.e., the firm's account maps to a 'group' of tags). However, these tags do not constitute the only children of the same parent tag. If they did, the firms' account could simply be mapped to the parent tag.
Clearly , Table 1 shows SAIs by financial statement and by the types (categories) to which they were assigned. Viewed by type, grouped items occurred least often (n = 230), new tag items more often (n = 295), and firm specific items most often (n = 340). Viewed by statement type, balance sheet and income statement items (n = 214 and 219, respectively) occur least often and are dominated by cash flow statement exceptions (n = 433). When viewed by statement and type it is clear that 'new tag' and 'firm specific' items outnumber 'grouped' items for the IS and SCF.
Descriptive Statistics
The opposite is observed for the BS, with grouped exceptions predominating. Inspection of the year 2000 taxonomy confirms that the balance sheet is the most dis-aggregated portion of the taxonomy, and the prevalence of grouped items for that statement suggests that sample firms frequently employ less dis-aggregation than the taxonomy permits. Conversely, the IS and SCF taxonomies are less dis-aggregated. This results in sample firm IS and SCF statements with numerous proposed new tags or firm specific tags. Table 2 present SAIs by category of SAI and industry. The entertainment and the petroleum refining industries stand out from the others, particularly with regard to numbers of firm-specific SAIs. The large number of firm-specific items for these two industries indicate that the SAIs we identified as firm-specific likely include a number of items that actually are industry-specific. The beverages and pharmaceuticals industries have considerably lower numbers of total SAIs (motor vehicles and parts are low due to deletion of two sample firms).
These results suggest the taxonomy is a somewhat better 'fit' for some industries than others. In particular, it suggests that efforts underway and planned to develop industry-specific taxonomies are justified. Table 3 shows SAIs by financial statement and by quintiles sorted on the Web financial disclosure score, WEBi. The WEBi quintiles capture firms' use of corporate Web sites to disseminate financial information to investors (a proxy for propensity for early adoption XBRL).
The lowest-scoring companies are in quintile WEBQ1 and successively higher-scoring companies are in quintiles WEBQ2, etc. In general, the number of SAIs for each financial statement is lower for high scoring firms (WEBQ4 and WEBQ5) than for low scoring firms (WEBQ1 and WEBQ2). In other words, the number of SAIs in all three financial statements generally decreases as Web-based financial dissemination scores increase. The data suggest that firms most likely to be early adopters of XBRL have financial statements that fit the taxonomy well. Analyses by firm size (revenue rank) did not show any associations of interest. We turn now to the research questions of most interest. Table 5 indicates that the median number of SAIs per firm is 12. About half of the Sais are generated by the SCF (with median = 6) versus the IS and BS (median = 3 each). The hypothesis that the number of SAIs is the same across financial statements can be rejected (F-stat = 27.7, p<0.001). The mean SAIi per firm, in the population from which sample firms are drawn, .004). Differences in mean SAI by industry (not tabulated) also are significant (F-stat = 2.5, p=0.011). Similar to table 2, these results indicate the C&I taxonomy is a better fit for firms in some industries than in others, and suggests that industry-specific taxonomies could be desirable. Table 7 In general, the analyses by industry indicate the XBRL C&I taxonomy does not accommodate reporting practices in two industries, Entertainment and Petroleum Refining, as well as it does the other industries studied. This suggests a need to develop industry-specific extensions to the taxonomy to increase the likelihood of adoption, and to maximize the potential benefits of XBRL as a shared system. These extensions need to be consistent with the existing taxonomy to maintain semantic consistency across its levels and across contexts of intended use.
Research Results
Analysis also confirms that significant differences exist among the three main financial statements in the ability of the XBRL taxonomy to accommodate firms' reporting practices. As discussed previously, the type of exceptions also differ by financial statement. The taxonomy might better fit current reporting practices if it provided a less disaggregated BS branch, and more disaggregated IS and SCF branches.
Summary and Conclusions
We have presented a descriptive analysis of the fit between the year 2000 taxonomy for XBRL financial reporting under U.S. GAAP and the balance sheet, income statement and cash flow statement line items for 67 companies from 10 industries for 1999. Future work should examine a broader sample of industries and a larger number of companies within industries to fully assess the implications of industry practices for taxonomies. We recommend that at least 1,000 companies should be sampled and analyzed by SIC code to provide information relevant to industry-specific taxonomies. Such taxonomies should largely be grounded in firms' current reporting practices, so long as they comply with GAAP.
Line items difficult to map to taxonomy tags were designated 'special attention' items (SAIs) and assigned to one of three types: suggested new taxonomy tags, two or more tags grouped together, or firm-specific items. There is a difference in the degree of information aggregation provided in the balance sheet, income statement and cash flow statement sections of the taxonomy, and this is reflected in the significantly differing numbers of SAIs by financial statement.
The results indicate that the C&I taxonomy provides a good fit overall, and a significantly better fit for some industries than for others, suggesting the need for current and expected efforts to develop industry-specific taxonomies. Overall, the number of SAIs is modest relative to the total of line items tagged, even before such ameliorating steps are taken (i.e., typically less than 15%). We view as encouraging the finding that firms scoring higher on a measure of likely interest in adopting XBRL (WEBi) also generated fewer SAIs and therefore are better fits with the current taxonomy.
XBRL.org are considering the findings of this study in their update to the C&I taxonomy, currently in progress. Regarding the findings, David Vun Kannon, co-chair of the XBRL.org Specification Group has said: "I think that the information provided by this study to the US Domain working group will be very valuable for updating the C&I taxonomy."
Additional comments about specific findings, in personal communications with other XBRL.org members have been similarly positive.
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The study raises some questions that should be addressed by future work. Rather than being extensions of this study, the questions mostly concern how XBRL will function in the future. First, can business information taxonomies generally be laid out in hierarchical or 'parent/child' format? Our priors are that if this is possible anywhere in business, it should be possible in creating taxonomies for financial statements. Yet we identified at least one situation (not discussed) where the hierarchical nature of the taxonomy proved an impediment to preserving information firms desire to disclose. Another obvious and important question is, 'Who is going to create, who is going to maintain, and who is going to coordinate among, the various taxonomies current or prospective (i.e., International, general U.S. GAAP, industryspecific U.S. GAAP, firm-specific (managerial), U.S. federal tax reporting, etc.)?' At present it appears the AICPA will create and support an organization to maintain and disseminate XBRL for U.S. GAAP. It is not yet clear how other issues raised above will be resolved.
One promise of XML and of XBRL is the ability to port the tagged data into a multitude of other formats and uses. The ideal result should be the same in all cases: an XBRL-tagged value from the financial reporting domain that is interpretable and usable (comparable and consistent) when imported into another domain (for example, in tax reporting). If substantially different information is required in the new domain than is provided through the financial reporting taxonomy, then the end result will be sub-optimal. This points to other areas of future work: evaluating semantic consistency of XBRL taxonomies with other domain-or purposespecific uses of XBRL-tagged information, reconciling the XBRL taxonomies with other taxonomies, and developing intelligent software tools to act at the interface between domains defined by these taxonomies. Of the many potential areas where XBRL-tagged data may be useful, we feel one in particular needs attention: taxonomies or models of reporting at the transaction level need to be combined with XBRL to maximize the internal benefits of the XBRL taxonomy to the firm, and to enable XBRL for purposes of continuous auditing 20 . Lastly, XBRL holds great promise for international reporting purposes, but differences in language, practice and process complicate the issues raised above. Their resolution, whether through regulatory groups, standards bodies or software tools, will be necessary to obtain the full value of XBRL. Test of: mean SAIi per statement is equal across financial statements: F = 27.7, (df = 2), p < .001
Appendix (continued) Sample Firms by Industry
Test of: mean PROPi per statement is equal across financial statements: F = 16.0 (df = 2), p < .001 Test of: mean PROPi is equal across industries: F = 2.8 (df = 9), p = .004
Test of: mean SAIi is equal across industries (data for SAIs are not tabulated): F = 2.5 (df = 9), p = .011
Test of: mean SAIi is equal across industries with LINEi as covariate (data for SAIs are not tabulated): F = 2.1 (df = 9), p = .028
Note: with LINEi as a covariate, there is a significant industry x statement interaction: F = 1.7 (df = 18), p = .036 
